Introduction
Calabazas Creek Research Inc. (CCR) has a program to develop a 30 GHz gyroklystron for testing advanced accelerator structures. A power of 50 MW is required. The characteristics of the gyrotron are summarized in Table 1 . The program includes the design of all of the critical elements, including the electron gun, RF structure, collector, input and output couplers and the output window.
RF Structure
Operation was considered at both the fundamental and the second harmonic of the cyclotron frequency. The simulated parameters of each are shown in Table 2 . Operation at the second harmonic was of particular interest because the structure does not include an inner conductor. However, because the average beam radius must be about 0.5 cm, the beam current, for voltages less than 500 kV, was limited by space charge Operation at the fundamental with a coaxial inner conductor allows the use of a much larger diameter beam. Beam currents to 300 A were possible even with very low velocity spread, and with an efficiency of 48%, powers to 72 MW were predicted. The RF structure is shown in Figure 1 . The trade-off is the need to support and cool the inner conductor. Fortunately, CCR dealt with this issue in a previous design i , using an inverted Magnetron Injection Gun to support the inner conductor through the gun as well as in the collector.
This issue is being reexamined, weighing the mechanical complexity of the gun against the problem of aligning and cooling the inner conductor.
Electron gun
If an inverted gun is used, it will be very similar to one reported earlier i . That gun had a spread in parallel velocity of 3% with a velocity ratio, alpha, of 1.5. The current was 179 A at 350 kV.
A conventional MIG suitable if the inner conductor is supported from the collector end is shown in Figure 2 . The current is 300 A at a voltage of 500 kV. The spread in parallel velocity, due to gun optics, was 2% with an alpha of 1.4.
Output Coupler
With the fundamental gyroklystron, the power can be extracted either radially outward or via the inner conductor. The latter approach was used in the design of a 25 MW gyroklystron i , and is of interest here because of the convenience of the output guide. However, the RF fields at even 25 MW were approaching pulse heating limits, and the design will have to be refined for 50 MW.
Details of these elements, as well as the collector and output window will be presented at the conference.
